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TITLE OF THE INVENTION 

OPTICAL DISC 
CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of Japanese Patent Application No. 2000-224490, 
filed on July 25, 2000, in the Japanese Patent Office, the disclosure of which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
[0002] The present invention is directed to an optical disc having pre-formatted zone 
addresses. More particularly, the present invention is directed to an optical disc where zone 
addresses formed thereon are formatted by making track grooves waved in a radial direction 
« according to a predetermined modulation rule. 

% 2. Description of the Related Art 

M [0003] In the arrangement of addresses in DVD-RAM discs, MO discs, CD-R discs, and 
JI CD-RW discs, for example, address information is typically pre-formatted at each minimum unit 
US of data recording, e.g., at each sector. Also, a DVD-RAM disc has a structure of having spiral 
*~ tracks for land and groove recording. However, in the above disc structures, files are managed 
u according to the minimum units, or by each sector, and according to the arrangement of the 
r jl corresponding addresses. Thus, the above method is effective for small amounts of data. 
In However, when a large amount of data, e.g., a large image file, is to be managed, the above 
structure becomes a very ineffective system. Further, specifically in the DVD-RAM disc, 
manufacturing of a disc becomes difficult and results in increased cost, in response to land and 
groove recording. 

SUMMARY OF THE INVENTION 

[0004] It is an aspect of the present invention to provide an optical disc adopting disc format 
and data recording/reproducing methods suitable for managing large amount of data such as 
image and voice data in rewritable optical discs using a phase shift medium or MO medium, or a 
write once type optical disc using a pigment based medium. 

[0005] Accordingly, to achieve the above and other objects, there is provided an optical 
disc, in which the optical disc is divided into a plurality of zones in a radial direction where track 
grooves are formatted to be waved in the radial direction of the disc, overlapping user data, to 
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record zone address information for each of the divided zones based on a predetermined 
modulation rule. Each zone has a recording capacity in which an arbitrary recording capacity is 
added to a data recording capacity needed for each zone. 

[0006] It is an additional aspect of the present invention to provide an arbitrary area at an 
inner and outer circumferences or either of an inner and outer circumferences in each zone of a 
disc, where the arbitrary area is configured to have a coupling area separate from a user data 
recording area of each zone. 

[0007] It is a further aspect of the present invention to provide a coupling area, recorded 
with a predetermined pattern, in a zone of a disc. 

[0008] It is a further aspect of the present invention to provide a disc, such that during 
recording of user data in each zone of the disc, a corresponding arbitrary zone start pattern or 
zone end pattern existing in a user data area is additionally recorded on the disc. 

[0009] It is an aspect of the present invention to provide a disc, such that during recording of 
user data in each zone of the disc, a corresponding arbitrary zone start pattern or zone end 
pattern existing in user data area is additionally recorded on the disc. 

[0010] These together with other aspects and advantages, which will be subsequently 
apparent, reside in the details of construction and operation as more fully described and claimed 
hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The above objective and advantages of the present invention will become more 
apparent by describing in detail preferred embodiments thereof with reference to the attached 
drawings in which: 

FIGS. 1A and 1B show the basic structure of an optical disc according to an embodiment 
of the present invention; 

FIG. 2 shows a configuration of a coupling area according to a further embodiment of the 
present invention; 

FIG. 3 shows a configuration of a data recording area according to another embodiment 
of the present invention; 

FIG. 4 shows a configuration of a zone start area and zone end area according to 
another embodiment of the present invention; and 
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FIG. 5 shows a recording and reproduction sequence for a further embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0012] Reference will now be made in detail to preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

[0013] The present invention relates to a data recording and reproducing technique in an 
optical disc in which address information is pre-formatted for a zone, rather than as 
conventionally performed in optical discs, such as CD-R/W discs, DVD-RAM discs, or MO discs, 
according to address information is pre-formatted at each of the minimum units of data, e.g., at 
each sector. 

[0014] FIGS. 1 A and 1B show the structure of a disc after application of an embodiment of 
p the present invention. As shown in FIG. 1 A, a disc 1 is divided into a plurality of zones 1a in a 
L radial direction. Also, as shown in FIG. 1 B, zone address information of each of the zones 1a is 

W recorded by a wobble groove waved in the radial direction of the disc. Recording of the zone 

in 

P address information is achieved by making track grooves waved in a radial direction of the disc 
1 according to a predetermined modulation rule. The waved grooves may also partially overlap 
*j user data recorded in a zone. 

[n [0015] The above modulation rule may be an FM (frequency modulation) modulation, for 
□ use in CD-R discs for example, an AM (amplitude modulation) modulation, or a PM (phase 
modulation) modulation, for example. 

[0016] In addition, as a zone dividing method, to secure data recording capacity needed by 
each zone, a coupling area having a predetermined capacity may be added to a data recording 
area, thus forming one zone. 

[0017] The physical distinction between the data recording area and the coupling area is not 
essential. A certain number of tracks may be added to the data recording area as the coupling 
area. Actually, it is sufficient to secure several tracks as the coupling area. For example, 
assuming that a disc is divided into 60 zones, with the total number of tracks being 1 00,000, 
when 4 tracks are secured for each zone as the coupling area, only a total of 240 tracks (4 
tracks x 60 zones) would be secured as the coupling area. 
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[0018] A method of recording data on an optical disc having the above structure is shown in 

FIG. 2. After an action of recording user data in a zone (n-m) is completed, a predetermined 

pattern is recorded in a section of the zone, e.g., coupling area B, until another zone address is \ 

detected in zone (n-m+1). 

[0019] When another zone address is detected in zone (n-m+1 ), the user data recording 
action starts with respect to the zone (n-m+1 ). Here, for each sector, user data may be 
recorded in a Data section, address information may be stored in an ID section, and 
corresponding ECC data may be stored in an ECC section, as illustrated in FIG. 3. Although it 
is enough that the size of a sector is 2kB, it is preferable that the sector size should be 4kB or 
more considering a large amount of data such as that representing an image. 

[0020] Also, the aforementioned predetermined pattern recorded in a section of the 
recorded zone is not related to the user data and may be arbitrarily determined based on the 
system in use. Also, in an embodiment, it is assumed that files having a large amount of data, 
P such as that representing an image, would be a major application object, with a corresponding 
u minimum unit in the management of such files being a zone. When the size of data being 
Kj managed is small as in the conventional technology, the aforementioned use of a minimum unit 
p being a sector would be sufficient in the management of files. However, the use of a sector as 
s _ the minimum unit would not be proper for a system when the size of one file is large. 

a 

]4 [0021] As described above, by using these aforementioned embodiments of the present 

\ 5 invention, although address information may not be pre-formatted at each sector, arrangement 

P of data in each zone, using zone address information, is possible. 

[0022] Further, since a physical distinction between the data recording area and the 
coupling area is not necessary when data is actually recorded, although a recording start 
position and a recording end position are located slightly different in front of or at the rear of the 
normal position, such an error is absorbed by the coupling area. Also, by the structure of 
recording an arbitrary pattern in the coupling area, overwrite to the disc can be continued 
without interruption. 

[0023] FIG. 4 shows a recording method according to a further embodiment of the present 
invention. In this embodiment, it is a characteristic feature of the disc that an area indicating a 
zone start and an area indicating a zone end are further provided in each zone further to the 
structure of the above embodiments of the present invention. 
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[0024] In detail, when the user data is recorded in zone (n-m), for example, arbitrary data for 
indicating a zone start position is first recorded in section C and then user data is recorded in 
section A. Thereafter, arbitrary data for indicating a zone end position is finally recorded in 
section D, before coupling area B, for example. By this structure, a data recording area and a 
coupling area can be clearly distinguished in each zone and data can be reproduced more 
simply and more accurately. 

[0025] FIG. 5 shows a recording method according to a further embodiment of the present 
invention. Compared to the above described embodiments, this embodiment describes the 
sequence of recording and reproduction when land and groove recording is performed. 

[0026] In the embodiment of FIG. 4, as the sequence of data recording and reproduction, 
after all recording and reproduction actions at a groove portion in each zone are completed, an 
optical head (not shown) is moved and a recording or reproduction action is performed at a land 
portion in the zone. 

11 [0027] As illustrated in FIG. 5, the sequence of recording and reproduction, respectively, to 
and from the disc may be performed in the following sequence: (1) recording and reproduction 
m of the groove portion of zone (n-m); (2) recording and reproduction of the land portion of zone 
-3 (n-m); (3) recording and reproduction of the groove portion of zone (n-m+1); (4) recording and 
□ reproduction of the land portion of zone (n-m+1 ); (5) recording and reproduction of the groove 

portion of zone (n-m+2); and then (6) recording and reproduction of the land portion of zone 
[n (n-m+2), for example. 

u [0028] Thus, it is a characteristic feature of the present invention that land and groove 

recording and reproduction is possible, in a disc structure like a DVD-RAM disc, respectively, to 
and from more than one spiral. Furthermore, since the optical head is moved within one zone, 
which is very short distance, the present method is practical. Of course, it is possible to change 
the sequence of the groove portion and the land portion. 

[0029] Further, by using the above embodiment illustrated in FIG. 5, when a disc is of a two 
spiral structure, a practical land and groove recording is possible. 

[0030] Although the operations of the above embodiments of the present invention are 
described with reference to the drawings, the present invention is not limited to the above 
embodiments, and is also inclusive of modifications in design within the spirit and scope of the 
present invention. 
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[0031] As described above, in an optical disc in which zone address information of each 
zone is preformatted, since each zone is structured to have an arbitrary recording capacity 
added to the data recording capacity needed for each zone, data recording and reproduction 
can be accurately performed. 

[0032] In addition, since a coupling area is provided in embodiments of the present 
invention, when the data recording position changes in each zone, the coupling area can 
compensate for any positional error. 

[0033] Similarly, since an arbitrary pattern is recorded in the coupling area in embodiments 
of the present invention, when data is recorded over a plurality of zones, an overwrite action can 
be continuously performed without interruption. 

[0034] Further, since embodiments of the present invention describe an arbitrary zone start 
f ^ pattern or a zone end pattern being added during user data recording, when implementing the 
*3 present invention it is possible to accurately detect data start and end points in each zone. 

M [0035] Lastly, since recording or reproduction in the land portion, or groove portion, is 

? ^ performed after recording or reproduction in the groove portion, or land portion, it is possible to 

10 apply the embodiments of the present invention to land and groove recording. 

Q 

s [0036] The many features and advantages of the invention are apparent from the detailed 

specification and, thus, it is intended by the appended claims to cover all such features and 
[U advantages of the invention that fall within the true spirit and scope of the invention. Further, 
?=J since numerous modifications and changes will readily occur to those skilled in the art, it is not 
1^ desired to limit the invention to the exact construction and operation illustrated and described, 
and accordingly all suitable modifications and equivalents may be resorted to, falling within the 
scope of the invention. 
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